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The correlation between patient safety culture
and regional anesthesia development
Abstract
Background and purpose: Through the development of security
systems, improvement of knowledge and skills, and cooperation with
other professions anesthesiologists have become leaders in improving
patient safety and creators of a positive culture of patient safety among
health professionals in the developing countries. Taking the significant
progress made in regional anesthesia in Croatia as an indicator of the
aforementioned role that anesthesiologists play within the health care
system of transitional societies such as Croatian, research was carried
out with the purpose of detecting differences in patient safety culture
among anesthesiology, surgical and non-surgical staff in a sample of
Croatian hospitals.
Material and methods: The research covered 560 health profes-
sionals in three general hospitals in Croatia who anonymously and
voluntarily filled in the Croatian version of the Hospital Survey on
Patient Safety Culture (HSOPSC). One-way analysis of variance and
multiple post hoc test according to Bonferroni were carried out in order
to test statistical differences in 12 dimensions of patient safety culture
between surgical, non-surgical and anesthesiology staff.
Results: Statistically significant differences between the three groups
of staff were found in 9 out of 12 HSOPSC dimensions, which was
distributed to differences between anesthesiology and non-surgical
staff in 7 dimensions, anesthesiology and surgical staff in 2 dimensions,
and surgical versus non-surgical staff in 3 dimensions.
Conclusions: Our research proved the hypothesis that anesthesio-
logists are the profession that is the most aware of and devoted to
patient safety problems, spreading their positive influence through
patient safety culture to all anesthesiology staff as well as to those with
whom they predominantly collaborate.
INTRODUCTION
Patient safety is a relatively new concept in the health care system,which is related to the prevention of errors and adverse events in
medicine and to the activities toward building a culture of safety in
order to protect patients from adverse events in the process of diagnosis
and treatment (1). During the past decade, patient safety has been
recognized as a top priority in the field of health care quality, not only in
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Public health management
From the very beginning anesthesiologists have had a
leading role in developing the concept of patient safety,
and as early as in 1984 the American Society of Anesthe-
siologists (ASA), faced with the problem of high peri-
operative mortality rate, founded the first foundation for
patient safety (Anesthesia Patient Safety Foundation).
From that event to the mobilization of other specialists at
the first multidisciplinary conference on patient safety
organized by the National Patient Safety Foundation of
the American Medical Association (AMA) (1st Annen-
berg Conference on Patient Safety, 1996) more than 10
years passed (3). From that time to now the efforts of
anesthesiologists in patient safety improvement have led
to a drop inmortality from 1:5000 to 1:200 000 (4, 5). The
strongest impetus for studying and improving patient
safety was given by the Institute of Medicine in 1999,
when the report “To err is human” was published, in
which it was estimated that in the United States between
44,000 to 98,000 patients die due to medical errors every
year (6). The report prompted the introduction of a
number of measures with the purpose of improving pati-
ent safety, but it did not immediately produce the desired
results. Analyzing the effect of individual measures on
improving patient safety, Leape et al. concluded that the
progress in the field of patient safety depends on the
changes of the existing patient safety culture (7). Patient
safety culture is defined as a set of individual and group
values, attitudes, skills, strategies and methods of
organization and behavior with the purpose of providing
the safest possible healthcare (1). The assessment and
building of patient safety culture is an important
component of risk management in providing healthcare
services, and the concern for patient safety is shared by all
interested parties (4, 5).With the purpose of assessing the
state of patient safety culture in the hospital setting
several tools have been developed and the most famous
and widely used one is the Hospital Survey on Patient
Safety Culture (HSOPSC), developed by the Agency for
Healthcare Research andQuality (AHRQ) in 2004 (8, 9).
Croatian version of the HSOPSC is used in our research
with the purpose of detecting the differences in patient
safety culture among anesthesiology, surgical and
non-surgical staff in a sample of threeCroatian hospitals.
Our hypothesis is that anesthesiologists in Croatia,
like their colleagues in developed countries, share the
strongest sense of medical system imperfection and the
need for continuous improvement compared to all other
specialties. In their activities anesthesiologists in Croatia
follow all safety principles contained in two key do-
cuments at the European level, which relates to the Dec-
laration of Vienna from 2009 that is focused on patient
safety in the intensive care medicine and the Helsinki
Declaration on Patient Safety from 2010 (10, 11). This is
indicated by awide development of all the fields in which
anesthesiologists work, such as intensive end emergency
medicine, pain medicine and especially regional ane-
sthesia which has developed rapidly in the past decade in
Croatia, mostly due to activities of the Croatian Society
of Regional Anesthesia andAnalgesia constituted in 2003
within the Croatian Medical Association. If the hypo-
thesis is right, we expect to find significant differences in
patient safety culture dimensions measured by HSOPSC
survey between anesthesiology staff in comparison to
surgical and non-surgical staff.
MATERIALS AND METHODS
In order to investigate patient safety culture we used
HSOPSC that has previously been translated from En-
glish into Croatian, and back fromCroatian into English
by a translator who was blind for the original version
(12). The survey consists of 42 questions designed to
measure 12 dimensions of patient safety culture, seven of
which are on the unit level (Communication Openness,
Supervisor/Manager Expectations and Actions Promoting
Patient Safety, Teamwork within Hospital Units, Staffing,
Feedback and Communication about Error, Nonpunitive
Response to Error and Organizational Learning-Continu-
ous Improvement), three on the hospital level (Hospital
Management Support for Patient Safety, Teamwork across
Hospital Units and Hospital Handoffs and Transitions),
and two of them being dimensions of outcome (Overall
Perceptions of Patient Safety, Frequency of Events Report-
ed). The results of the 12 dimensions of patient safety
culture are expressed as a percentage of positive, negative
and neutral responses on the Likert scale. Responses “I
agree” and “I strongly agree” are considered as positive,
“neither” as neutral, while “I disagree” and “I strongly
disagree” are considered as negative responses. In ques-
tions regarding frequency of reporting events, responses
such as “most of the time” and “always” are considered as
positive, “sometimes” as neutral, while “rarely” or “nev-
er” are considered as negative responses. Each dimen-
sion consists of three to four questions, and their sum
total represents the total value for each dimension (9).
The research included health workers in three general
hospitals in Croatia after ethical approvals had been
obtained from the hospitals' ethics committees. It was
conducted in the period betweenOctober 2010 and April
2011. The employees were informed about the purpose
of completing the survey, and they participated volun-
tarily and anonymously. The number of 576 completed
surveys was submitted, which accounted for 37 % of
healthworkers in the three hospitals in question. Surveys
in which an employee’s department was not indicated
were excluded from statistical analysis, so we analyzed
560 correctly completed surveys. In order to compare the
three groups of staff, we will use only positive values of
the responses for each of the 12 dimensions. The groups
compared are anesthesiology staff consisting of those
who work in Anesthesiology, Intensive care unit, and
Emergency department; surgical staff consisting of Surg-
ery and Obstetrics staff and non-surgical staff consisting
of staff working in Medicine, Pediatrics, Psychiatry,
Rehabilitation, Pharmacy and Radiology. The collected
responses were processed electronically using the AHRQ
program (Microsoft Excel Data Entry and Reporting
Tool), which offers basic elements of statistical sample
processing (13). In further analysis the IBM SPSS Sta-
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tistics program support version 19.0.0.1 was used to ana-
lyze the main positive scores of each group. One-way
analysis of variance (ANOVA) andmultiple post hoc test
according to Bonferroni were carried out in order to test
statistical differences in 12 dimensions of patient safety
culture between surgical, non-surgical and anesthesiol-
ogy staff (14).
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TABLE 1
Mean value of positive responses for the three studied groups in 12 HSOPSC dimensions.
HSOPSC



























































































































































































































































































































































































































































































Table 1 presents the results of the statistical data pro-
cessing that show the average value of positive answers in
each of the 12 HSOPSC dimensions for all three groups
and the sample as a whole. One-way analysis of variance
(ANOVA) was used to test the existence of statistically
significant differences between the three groups for each
of the 12 HSOPSC dimensions (Table 2). A statistically
significant difference was determined in 9 out of 12
dimensions of patient safety culture with p<0.05 in eight
and p<0.001 in one dimension. In dimensions Overall
Perceptions of Patient Safety, Feedback and Communication
about Error and Hospital Handoffs and Transitions no
statistically significant difference was determined, so
they were excluded from further analysis.
Table 3 presents the 9 dimensions for which, using the
one-way analysis of variance, the existence of a statis-
tically significant difference was determined. The rela-
tion between all groups and, furthermore, the source of
statistically significant differences from the previous tab-
le are shown.
Statistically significant difference between anesthe-
siology staff and non-surgical staff was determined in
seven dimensions, between anesthesiology staff and sur-
gical staff in two dimensions and between surgical staff
and non-surgical staff in three dimensions. The seven
HSOPSC dimensions in which significant differences
between anesthesiology staff and non-surgical staff were
determined are: Teamwork within Hospital Units, Non-
punitive Response to Error, Frequency of Events Reported,
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TABLE 2
Analysis of statistically significant differences (ANOVA) between three groups in 12 HSOPSC dimensions.
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TABLE 3
Multiple post hoc test of the three groups according Bonferroni in nine HSOPSC dimensions.
Dependent








































































































































































































































































































































































Organizational Learning-Continuous Improvement, Hos-
pital Management Support for Patient Safety and Team-
work across Hospital Units. In all seven dimensions ane-
sthesiology staff showed a statistically significantly lower
percentage of positive answers compared with non-
-surgical staff. Anesthesiology staff showed a statistically
significantly lower percentage of positive answers in the
two dimensions in which they differ from surgical staff,
in dimensions Staffing and Teamwork across Hospital Units
respectively. Surgical staff showed a statistically signi-
ficantly lower percentage of positive answers compared
with non-surgical staff in three dimensions: Supervisor/
Manager Expectations and Actions Promoting Patient Safe-
ty, Communication Openness andNonpunitive Response to
Error.
We may say that anesthesiology staff shows the high-
est degree of sensitivity to patient safety culture and
systematic statistically significant differences compared
with surgical and non-surgical staff as the result of a
lower level of positive answers given by anesthesiology
staff. Surgical staff is in the same correlation compared
with non-surgical staff, whereas in comparison with ane-
sthesiology staff they mostly come between anesthesiol-
ogy and non-surgical staff, except in dimensions Com-
munication Openness and Staffing, in which surgical staff
shows the lowest percentage of positive answers, whereas
anesthesiology staff is positioned between them and
non-surgical staff, i.e. above non-surgical staff.
DISCUSSION
In the analysis of the results of this research, first we
have to warn against certain limitations. Although the
number of 560 subjects may seem statistically relevant, it
involves an unequal number of employees from the three
observed groups. Thus, the anesthesiology staff group is
the smallest one, as it includes 62 subjects, whereas the
non-surgical staff group is the largest one with 338 sub-
jects. The non-surgical staff group is also the most he-
terogeneous one according to the distribution of spe-
cialties that are, as a rule, exposed to a smaller number of
urgent states in which errors may be fatal, so it is logical
to expect a lower level of awareness of the patient safety
problem, i.e. a higher percentage of positive answers in
most of the 12 HSOPSC dimensions. Anesthesiology
staff is, almost without exception, directly exposed to
solving the most urgent and complex states, so it is to be
expected that they show the highest level of awareness of
the size and complexity of patient safety problems and,
therefore, the highest level of sensitivity to the state of
safety culture on all levels within hospital, which was
also confirmed by other research projects (15, 16).
A statistically significant difference in the assessment
of Hospital Management Support for Patient Safety be-
tween anesthesiology and non-surgical staff points to the
fact that the position of anesthesiology staff, especially
anesthesiologists, is the weakest in hospital compared
with the other two groups that easily carry out their
initiatives for improving patient safety, which results in
significant dissatisfaction, even frustration among ane-
sthesiology staff. This dissatisfaction is not only directed
towards hospital management, but also towards their
own management, which is expected to achieve changes
in relations and strengthen the position of anesthesiology
in the fight for higher work safety standards, which is
visible from statistically lower level of positive attitude
towards Supervisor/Manager Expectations and Actions Pro-
moting Patient Safety. Both of these facts point to the need
of strengthening the role of health care management in
improving patient safety culture and readiness of ane-
sthesiology profession to be its main support (17, 18).
At first sight it may seem peculiar that anesthesiology
staff shows the lowest Frequency of Events Reported, even
though it certainly witnesses the highest number of ad-
verse events. One of the possible explanations is probably
related to the fact that they mostly work in a team with
surgical staff within which we find the lowest level of
communication openness, which is primarily dictated by
surgeons (19, 20). This is connected with Nonpunitive
Response to Error, which shows an accentuated fear of
adverse events reporting among surgical and anesthe-
siology staff comparedwith non-surgical staff. One of the
direct consequences of possible adverse event reporting
would be further deterioration of badly assessed team
work and communication between departments and
within the team and anesthesiology staff often spends
more time working in a team with surgical staff that
working with staff from their own department (21, 22).
According to this research, inadequate staffing as a
growing problem of most of heath care systems, espe-
cially ours, affects surgical staff the most, whereas it has
the smallest effects on anesthesiology staff, which is a bit
surprising, as anesthesiology staff deals with the most
difficult patients and often works in several work places
at the same time. This result probably arises from the
high grade moral of anesthesiology staff that is not prone
to complain too much, but also due to the fact that a part
of surgical staff is very unsatisfied with working con-
ditions resulting from insufficient staffing of ward per-
sonnel, especially during night shifts (23, 24).
Organizational Learning-Continuous Improvement as
an important dimension of patient safety culture also
received the lowest assessment by anesthesiology staff
and serves as an awareness indicator within this group
regarding the necessity of creating an atmosphere in
which errors are used more in order to carry out the root
cause analysis and prevent them from reoccurring as it is
done in health care systems of economically advanced
countries (25).
Comparing the results of this research with findings
of other authors and own experiences from daily practice,
we may say that the lower percentage of positive asses-
sment of patient safety culture among anesthesiology
staff was expected and that it points not only to a high
level of problem awareness, but also to them being pre-
pared for changes, which results from dissatisfaction,
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even frustration due to slow and difficult initiation of
positive changes (15, 18). Despite this, it seems that
within our society that goes through transition and
which still involves very strong cultural obstacles against
equal cooperation within teams and open communi-
cation in general, especially in the area of error reporting
and error analyzing without fear of being punished with
the purpose of learning and prevention, anesthesiology
profession is the leader in creating patient safety culture.
In this effort anesthesiologists start from themselves by
giving positive examples of improving patient safety
through constant education and training, acceptance
and implementation of new drugs and technologies (26).
The advancement achieved in any segment of anesthe-
siology could be placed in correlation with the described
characteristics of patient safety culture that are charac-
teristic of anesthesiologists, such as the development of
intensive medicine or pain treatment. The reason why
we highlight the correlation between patient safety cul-
ture and propulsive development of regional anesthesia
in Croatia relates to the fact that this reflects anesthe-
siologists’ decisiveness for finding safer alternatives to
general anesthesia even at a cost of own exposure to
additional burden in acquiring new knowledge and
skills and possible complications (27, 28, 29). Mastering
of ultrasound techniques additionally elevates the safety
level of regional anesthesia, which represents a challenge
taken by anesthesiologists (30).
To conclude, we may say that our research of dif-
ferences in patient safety culture between anesthesiology,
surgical and non-surgical staff confirmed the hypothesis
that anesthesiologists in our health care system as well
constitute the specialty that shows the highest level of
awareness and decisiveness for solving patient safety
problems. A rapid development of anesthesiology, espe-
cially of regional anesthesia and analgesia techniques
correlates well with a high level of patient safety culture
among anesthesiologists and may be observed as its
indicator. Our research shows that anesthesiologists’ in-
fluence is not only transferred to other anesthesiology
staff, but also to staff from other departments with whom
anesthesiologists cooperate the most, so that attitudes
towards patient safety differ less between anesthesiology
and surgical staff that the attitudes of these two groups
compared with non-surgical staff.
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